A growing interest in the pathology, including the oncology of the human fetus and newborn, has been evident during the last few decades from the published work of several authors 2.23, 28s 379 39.
The l5mors in human fetuses and infants seem to show some essential differences from tumors that develop at a later age2. M. These differences can be summarized as followsw: Leukosis in young children has recently become the subject of intensive study, particularly in regard to its relationship with the socalled mongoloid abnormalities associated with abnormal chromosome patterns.
The carcinogenic influence of roentgen irradiation on fetuses during X-ray examination of the mother seems to have been sufficiently well demonstrated'o. It is noteworthy that the frequency of malignant tumors in childhood decreases pronouncedly after the fifth year of life.
Some cases of congenital tumors in cattle which are of interest from the standpoint of comparative pathology are presented together with a review of the literature. The literature reviewed here concerns only those congenital tumors and tumor-like conditions (e. g. leukosis) which have been encountered in animal fetuses and newborn animals, and excludes tumors which have been found after the tenth day of life. Teratomas and congenital struma have also been excluded.
Review of the Literature
The small number of reports referred to here includes all those so far encountered and which fall into the category under discussion.
Skin: There have been two reports of papillomatous tumors of the skin in horse fetuses219 35; one of a subcutaneous melanoma in a newborn foal5 and one of a subcutaneous lymphangioma in an almost completely developed calfg. Two large subcutaneous melanomas 26941 and a large subcutaneous mixed tumor4 in calf fetuses resulted in dystokia and necessitated embryotomy.
Abdomen: Difficulties during parturition in cows have been caused by swelling of the abdomen in the fetus due to a large sublumbar lipoma27, a retroperitoneal chondrosarcomazo and mesotheliomas of the peritoneum69 1 2~1 5 . Two other cases of peritoneal mesothelioma in the calf have been recorded119 12. Testicles: Three large tubular adenomas in the testicles of newborn bulls have been describeds.
Ooay: One case of granulosa cell tumor in a newborn calf has been reportedls.
Generalixed tumors: With the exception of congenital leukosis only two cases of generalized tumors in newborn animals have been described. One case12 concerned an extensive reticulosarcomatosis, anothers concerned a carcinomatosis which might have originated from a primary carcinoma of the liver. Congenital leukosis, always of lymphoid type, has been described several times in bovine fetuses3$14~ 169 199 30, in two newborn calves5 and in a newborn piglets. The skin was involved in four of the bovine fetuses and in the piglet.
It is a curious fact that the congenital nephroblastomas, which according to FELDMAN~ and SULLIVAN and ANDERSONM occur rather frequently in young pigs, have never been seen in fetuses or newborn animals.
Case Material
Calf 1 (no. L. 33578 M): A 2-day-old calf was slaughtered because of a spinal fracture. The lymph nodes ( Fig. 1 ) were greatly enlarged (up to 8 cm) and were partly lardaceous, partly of soft consistency, while the color varied between white and dark red. The liver ( Fig.2 ) was enlarged, brittle and mottled; the spleen was violet in colour, greatly enlarged and rather soft in consistency. The kidneys were very friable and the cortex contained many ill-defined foci of different sizes, some of which were slightly prominent.
Microscopical examination revealed that the liver ( Fig. 3 ) as well as the kidneys (Fig. 4) contained a very extensive proliferation of small, somewhat pleomorphic cells containing compact hyperchromatic nuclei and scanty cytoplasm. These lymphocyte-like cells showed diffuse proliferation in the lymph nodes and spleen, with infiltration of the splenic septa and, in one place, of the splenic capsule as well. No hematologic examination was made.
Diagnosis: Visceral and parietal lymph nodes, liver, spleen and kidneys were found to be extensively involved. The lymph nodes and spleen exhibited a great overgrowth of rather monomorphous lymphocytic cells, which were distributed throughout the entire organs. The liver and kidneys demonstrated invasion of tumor cells in the interstitial tissues. The distribution of the monomorphous lymphocytic cells and the absence of plasma cells, eosinophils and reticulum cells especially in a young animal suggests a diagnosis of lymphatic leukosis rather than one of inflammation or systemic disease of other type.
C a l f 2 (no. L. 33189 M): A heifer calf that had been born 10 days prematurely. The carcass appeared anaemic and had gross and microscopic lesions in the liver, spleen, kidneys and lymph nodes, which closely resembled those described in calf 1.
Diagnosis:
The macroscopic and microscopic picture of the lesions in the visceral and parietal lymph nodes, the spleen, the liver and the kidneys resembled those of calf 1. This case was also diagnosed as lymphatic leukosis.
Culf 3 (no. L. 32530 M): This was delivered by caesarean section from a cow, 10 days "beyond term", which showed a markedly increased abdominal circumference (hydrallantois) on the day of admission to the clinic.
A large quantity of amniotic fluid had escaped, and the cervix admitted only one finger. The amniotic membranes were of a jelly-like consistency and the dead calf that was delivered showed a greatly swollen abdomen. Autopsy revealed a large quantity of clear, blood-stained fluid in the abdominal cavity, and large, partially confluent tumor masses on the parietal and visceral peritoneum. These tumors were relatively soft and hyaline; the color varied between white and pink. No abnormalities in other organs were observed.
Microscopically, the peritoneal tumors pigs. 5 and 6) showed a predominantly papilliferous growth pattern. The cylindrical tumor cells were moderately pleomorphic. The nuclei contained coarse chromatin, and mitoses were moderately frequent. Some cells contained vacuolated cytoplasm, while others were ciliated. There was no infiltration of the lamina propria.
Diugnosis: Mesotheliomas of the abdominal cavity with a predominantly papilliferous pattern of growth. Culf 4 (no. 63-52 M) : This calf was also delivered by caesarean section from a cow with 180" torsion of the uterus. The amniotic membranes were hydropic. The calf was destroyed half an hour later. Autopsy revealed the presence of 12 litres of blood-stained fluid in the abdominal cavity. In addition there were very extensive, confluent, partially necrotic tumor masses on the visceral and parietal peritoneum. The omentum, mesentery, liver and spleen particularly were covered with tissue that consisted of rather soft nodules, some of a white, some of a 1 I I I 111 I I I 1 i. Abb. 6. Ausschnitt Abb. 5.
reddish brown colour. Here and there, the abnormal tissue was covered with a thin layer of fibrin. No similar lesions were found in the other organs. Microscopic examination revealed collagenous tissue, in places rich in fibres, and inflammatory cells. Many eosinophils were present in the spleen. The picture was reminiscent of granulation tissue. There was also a pronounced deposition of calcium salts in an homogenous hyaline mass. In other places there was more epithelial differentiation (e. g. on the liver), with the formation of clefts and tubes lined by cuboidal or cylindrical cells, with pronounced cellular and nuclear pleomorphism. No abnormalities were found in the visceral lymph nodes or in the other organs examined.
Diagnosis: Mesotheliomas of partly fibrous, partly epithelial nature.
Calf 5 (no. L. 32320): The lower leg only of a 6 month calf fetus was received. There was a grey papillomatous tumor on the volar surface, extending 6 cm up from the margin of the hoof (Fig. 7) ; it was connected with the subcutis by a base 1 c m in width. There was no connection with joints or tendon sheaths. The tissue was of fairly firm consistency and the cut surface was greyish brown.
Microscopic examination revealed nodules of tissue lying immediately beneath the epidermis which were composed of narrow clefts lined by spindle cells and containing fibrocyte-like cells in the Iumina (Fig. 8 ). Other areas showed dilated, thin-walled vessels, which sometimes contained thrombi. In a few thrombi, a calcareous deposit was seen. In several sites, mostly perivascular, haemopoiesis was seen in the form of young red and white blood cells ( Fig. 9) .
Diagnosis: The possibility was considered of a vascular tumor with partially capillary and partially cavernous structure. In view of the absence of red blood cells in the lumina, the diagnosis of lymphangioma with local haemopoiesis was made. In this case lymphangioma is defined as a localized hyperplasia of capillary and cavernous structures, the capillary structures especially resembling lymph vesseIs.
WILL IS^^ has stated: "As in man, so in animals probably most angiomas are hamartomas, rather than true tumours, but true neoplasia and metastasis certainly occur". Similarly POTTER^^ has said: "It is impossible to differentiate sharply between tumors present at birth and other types of congenital malformations'' and "except teratomas practically all masses present at birth that are ordinarily described as benign neoplasms could be included under the term hamartomas."
It is difficult to differentiate sharply between tumors and other types of congenital malformations present at birth. Moreover in the present case nothing was known about the rate of growth of the lymphangioma before detection or of its behaviour should the fetus have lived to full-term. We decided therefore not to differentiate between tumor and hamartoma, and have termed the growth a lymphangioma. WILLIS also retains the term "lymphangioma", although he considers it to be a hamartoma.
CaIf 6 (no. L. 30610 M): An aborted bovine fetus 6 or 7 months old was inspected in the Amsterdam abattoir. The abdomen, which was slightly swollen, was found to contain a very large "cauliflower-shaped" tumor (dimensions 29 x 23 x 12 cm). This markedly lobulated tumor ( Fig. 10 ) was connected by a very thin pedide to the retroperitoneal space between the diaphragm and the kidneys. The tumor tissue was hard and white; the cut surface was lardaceous and moist. On the posterior surface of the diaphragm there was a hard nodule 8 cm in size, surrounded by a number of smaller nodules of approximately 1 cm diameter.
Microscopic examination of the large tumor revealed several tissue types; the predominant tissue being cartilage in various stages of maturation. Most of the cartilage was growing in small nodules (Fig. ll) , in between which tubular formations were observed. The predominantly cuboidal epithelium of the tubules often presented a papilliferous growth pattern, and they were often surrounded by a blastema-like tissue rich in cells (Fig. 12) . A few of these tubules resembled primary glomeruli. There were also areas with a connective tissue-like aspect, rich in fibres. In addition there was local fatty tissue and a very richly vascularized tissue. Microscopically the nodular tumor proved to be composed of epithelial-like glandular tissue, closely surrounded by blastema-like tissue rich in fusiform cells. Foci of fat tissue and vascular tissue were also observed.
Diagnosis: The microscopic appearance of this renal tumor closely resembled that of the large tumor in calf 6, and was likewise designated a nephroblastoma.
Calf8 (no. 63-156 M): The dam of this calf showed an abnormally distended abdomen. Abortion followed. Parturition could only be completed by embryotomy as the abdomen of the fetus was greatly distended. On post-mortem examination the abdomen of the fetus (aged 8 months) was found to contain a considerable amount of fluid and a large tumor (50 x 30 x 20 cm) composed of four round nodes. The firm, partly grey-white, partly red-coloured nodular tumor probably originated in the retroperitoneal tissues. No other abnormalities were observed.
Microscopically the tumor was composed of connective tissue, fat, immature cartilage, and blood vessels surrounded by young red and white blood cells. Many foci of blastema-like tissue, rich in fusiform cells, were observed. No epithelial tissue was found.
Diagnosis: The histological features of this tumor have some resemblance to the nephroblastoma of calf no. 6. However, as no epithelial tissue was observed it was diagnosed as a mixed mesenchymal tumor. Abb. I f . Fall 6. Knorpelherd im Nephroblastom eines totgeborenen Kalbes. Abb. 12 
Discussion
Two principal types of congenital tumors in man, the retinoblastoma and the neuroblastoma have never been encountered in animal fetuses and newborns and very rarely in adult animals139 1 7 9 3 1 9 92.
The third type of congenital tumor in man, the nephroblastoma, is rather frequently found in hogs and fow1sg. No reports of nephroblastomas in animal fetuses or newborns have so far been encountered in the literature, which makes those observed in calves nos. 6 and 7 of unusual interest. The tumor in calf no. 6 was situated extrarenally, a localization observed several times in cattle and swine7t3% 36. Mesotheliomas of the peritoneum are rare in man1 and not common in animaW7. These tumors are best known in cattle, and occupy, from the numerical point of view, an important position among the congenital tumors of calveslz. Differentiation from tuberculosis is only possible with the aid of histological examination119 2% 32. Calves nos. 3 and 4 of our series had extensive peritoneal mesotheliomas. In both cases the amniotic membranes were markedly hydropic.
In view of the frequent occurrence of leukosis in young children it is surprising to find so few instances of leukosis in fetuses and new-borns29 24. Congenital leukosis in calves constitutes an interesting problem. Previously described caseslg~ 30 came from cows suffering from leukosis, and some authors149 10 favour the concept of placental transmission. Recently reported cases39 1 4 9 16 and the two cases included here occurred in calves from apparently healthy cows. In two of the reported cases14$ 16 cranial bone malformation was evident and in one of these hydrocephalus internus existed. Both authors compare these malformations with mongolism of human infants, which is said to be associated with congenital leukosis. The study of chromosomes in calves with congenital leukosis would appear to be a worthwhile subject for future research.
From a review of the literature it appears that, excluding teratomas, only 17 tumors in animal fetuses and 11 tumors in newborn animals have been reported. One cannot, with certainty, conclude from this that congenital tumors in animals are rare, because tumors will not always be recognized immediately after birth. Some of the reported congenital tumors and those in calves nos. 3 and 4 of this series were detected because they gave rise to difficulties during parturition. In countries with an organized campaign against abortion in cattle (such as the Netherlands) fetuses are often sent for bacteriological examination and incidental tumors may be found in this way. Also in slaughterhouses, where a relatively large number of pregnant cows are killed, there is a good chance of finding congenital tumors.
Summar_y
The literature on tumors in newborn animals is reviewed, and a description is given of eight cases of congenital tumors in calves. Two were cases of congenital lymphoid leukosis, in both of which the dams seemed to be healthy. Two fetuses showed extensive peritoneal mesotheliomas, and an aborted fetus had a subcutaneous lymphangioma on the lower leg. There were two cases of nephroblastoma, of which one was a fetus with one very large tumor and several smaller tumors in the abdominal cavity. The diagnosis of extranephritic nephroblastoma appears to be the first example of this type to be reported in an animal fetus. The last case described is that of a mixed mesenchymal tumor situated in the retroperitoneal tissues.
Es wird eine Literaturubersicht der Tumoren neugeborener Tiere sowie eine Beschreibung von 8 Fallen kongenitaler Tumoren bei Kalbern gegeben. Zwei der Falle waren angeborene lymphoidzellige Leukosen; bei beiden schienen die Muttertiere gesund zu sein. Zwei Feten wiesen ausgedehnte peritoneale Mesotheliome auf, und bei einem abortierten Fetus fand sich ein subkutanes Lymphangiom am Unterschenkel. Zweimal wurde ein Nephroblastom beobachtet, davon einmal bei einem Fetus mit einem sehr grossen Tumor sowie mehreren kleineren Tumoren in der Bauchhohle. Dies scheint der erste Fall eines bei einem Tierfetus beobachteten extranephritischen Nephroblastoms zu sein. Zuletzt wird ein in den Retroperitonealgeweben gelegener mesenchymaler Mischtumor beschrieben.
